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(54) Title of the Invention: 

Optical disk and producing method therefor 
(57) [Abstract] 

[Target] The invention relates to an optical disk and a 
producing method therefor, and is to improve a visibility 
of a print on the disk and an adhesion strength of the 
disk. 

[Solving Means] In an adhesion type optical disk (10, 30) 
formed by adhering translucent disk substrates (12, 13) of 
a predetermined thickness, and at least on either surface 
of a disk substrate (12, 13) having a printed area not 
subjected to a signal readout, a low-reflecting surface 
(12C, 31C) is provided to prevent a double reflection of a 
print (LA) in the print area. 

Fig. 1: Structure of adhesion type optical disk 

[Claims] 
[Claim 1] 

An adhesion type optical disk formed by adhering 
translucent disk substrates of a predetermined thickness, 
characterized in that, on at least either surface of a 
disk substrate having a printed area not subjected to a 
signal readout, a low-reflecting surface of a low optical 
reflectance is provided. 
[Claim 2] 
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An optical disk as claimed in claim 1, wherein the 
low-reflecting surface has a mat finish. 
[Claim 3] 

A producing method for an adhesion type optical disk 
formed by adhering translucent disk substrates of a 
predetermined thickness/ characterized in: 

providing on at least either surface of a disk 
substrate having a printed area not subjected to a signal 
readout, a low- reflecting surface of a low optical 
reflectance. 

[Detailed Description of the Invention] 

[0001] 

[Index] 

The present invention will be explained in a 
following order: 

Technical Field to which the Invention Belongs 

Prior Technology (Fig. 6) 

Problems to be Solved by the Invention 

Means for Solving the Problems 

Embodiments of the Invention (Figs. 1-5) 

Effect of the Invention 
[0002] 

[Technical Field to which the Invention Belongs] 

The present invention relates to an optical disk and 
a producing method therefor, and is particularly 
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advantageously application to an optical disk of adhesion 

type. 

[0003] 

[Prior Technology] 

Recently, an optical disk of DVD (digital versatile 
disk) standard is being developed as a disk recording 
medium of a large capacity for recording audio and image 
digital data. In such DVD standard, there is proposed, in 
order to increase a memory capacity of the optical disk, 
an optical disk formed by adhering tow optical disk 
substrates each having an information recording layer. On 
the other hand, for an object of recording not requiring 
such large memory capacity in the optical disk, there can 
also be employed an optical disk having only one 
information recording layer. 
[0004] 

However, the optical disk of this kind has a low 
mechanical strength, because each disk is as thin as about 
0.6 [mm]. Therefore, also in case of utilizing only one 
information recording layer, there is adopted a disk 
structure of adhesion type formed by adhering two disk 
substrates, in order to secure a disk strength. More 
specifically, an optical disk having only one information 
recording layer is formed as an optical disk of signal 
readout from one side only, by adhering an information 



4 



recording substrate, in which information is recorded, to 
a dummy substrate not recording information, in such one- 
side reading optical disk, the surface of the dummy 
substrate, not being used for signal readout, can be 
utilized for printing a disk label or the like indicating 
information on the content of the disk. 
[0005] 

[Problems to be Solved by the Invention] 

Because of a thickness of a disk, a print on a disk 
surface is reflected by an opposite surface of the 
optically flat disk to produce a doubled image of the 
print. More specifically, in an optical disk 1 of one- 
side reading as shown in Fig. 6, when a disk label LA is 
printed on a surface 2A of a dummy substrate 2 and in case 
the printed surface of the dummy substrate 2 is spaced 
from an optically reflective film 2A, an image of the disk 
label LA is reflected by the optically reflective surface 
2A of the disk adhesion surface. Thus there results a 
drawback that the disk label LA is double reflected and 
becomes difficult to read. Also in case of forming the 
optical disk 1 of adhesion type, a. flat adhesion surface 
of the dummy substrate 2 provides a smaller surface area, 
which leads to a drawback of a weak adhesive force when 
the disks are adhered. 
[0006] 
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The present invention has been made in consideration 
of the foregoing, and is to propose an optical disk and a 
producing method therefor, capable of improving the 
visibility of a print printed on a disk surface and 
increasing an adhesive force of disk adhesion. 
[0007] 

[Means for Solving the Problems] 

In order to solve such problems, in an optical disk 
of adhesion type formed by adhering translucent disk 
substrates of a predetermined thickness, the present 
invention provides, on at least either surface of a disk 
substrate having a printed area not subjected to a signal 
readout, a low-reflecting surface of a low optical 
reflectance, thereby preventing a doubled reflection of a 
print printed in a printing area. Also in the present 
invention, the low- reflecting surface is formed as a mat 
finish to improve an adhesive force in adhering the disk 
substrates . 
[0008] 

[Embodiment of the Invention] 

An embodiment of the present invention will be 
explained in the following, with reference to the 
accompanying drawings. 
[0009] 

Referring to Fig. 1, io indicates an entire 
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adhesion-type optical disk of the present invention 
(hereinafter simply referred to as optical disk), in which 
an adhered optical disk substrate 11 is used for signal 
recording and another optical disk substrate 12 is used as 
a dummy substrate for not signal recording. Thus, the 
optical disk 10 is formed by adhering a first optical disk 
substrate 11, having a signal recording surface lie 
bearing a first reflective film layer 11B on a surface 11A 
with irregular patterns corresponding to recording signals, 
and a second optical disk substrate 12 having a matted 
surface 12C, by means of an adhesive 13 with the signal 
recording surface 11C of the optical disk substrate 11 and 
the matted surface 12C of the optical disk substrate 12 as 
adhering surfaces. Also on a disk surface 12D of the 
optical disk substrate 12 serving as the dummy substrate 
of the optical disk 10, there is printed a disk label LA 
indicate a content of the recording in the disk. 
[0010] 

The optical disk 10 is produced by following steps 
indicated in Fig. 2 (A) - (F) , Fig. 3 (A) - (E) and Fig. 4 
(A) - (F) . At first, on a surface 20A of an extremely 
flatly polished glass plate 20, a photoresist 21 is coated 
in a thin layer (Fig. 2 (A)), and is subjected to a spot 
exposure with a laser light corresponding to a pit 
position of a recording signal, thereby recording the 
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recording signal, and is then developed thereby forming 
the recording signal recorded in the photoresist 21 on the 
surface 20A of the glass plate 20 (Fig. 2 (B) abd (C) ) . 
[0011] 

Then, on the surface of the irregular pattern 
corresponding to the recording signal, a conductive film 
layer 22 is formed by a sputtering or a chemical plating 
(Fig. 2 (D) ) . Then a plating layer 23 of a predetermined 
thickness is formed for example by an electroplating on 
the conductive film layer 22 (Fig. 2 (E)), then a stamper 
portion 24 formed by such conductive film layer 22 and the 
plating layer 23 are peeled off and the photoresist 21 etc. 
sticking to pit portions thereof are washed off. It is 
then punched into a donut shape for example with a 
punching shear (not shown) or the like. Thus there is 
obtained a first stamper 25 having an irregular surface 
corresponding to the recording signal (Fig. 2 (F) ) . 
[0012] 

In case of a second stamper having a matted surface 
as shown in Figs. 3 (A) 0 3 (£) , a photoresist 21 is 
coated in a thin layer on a surface 20A of a glass plate 
20 (Fig. 3 (A)), and the photosensitive substrate coated 
with the photoresist 21 is exposed in a mat pattern with a 
laser light as shown in Fig. 3 (B), thereby forming a 
matted pattern. The photoresist is developed to form a 
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matted surface on a surface 20A of the glass plate 20 (Fig. 
3 (C) ) . Then a plating layer 23 of a predetermined 
thickness is formed (Fig. 3 (D) ) and a stamper portion 
formed by such plating layer 23 is peeled off and the 
photoresist 21 etc. is washed off. It is then punched 
into a donut shape for example with a punching shear or 
the like. Thus there is obtained a second stamper 35 
having a matted surface (Fig. 3 (E) ) . 
[0013] 

Then, as shown in Fig. 4 (A) - (F) , a plastic 
material is injection molded, utilizing the first and 
second stampers 25, 35 prepared in the aforementioned 
method as molds, to obtain an optical disk substrate 11AX 
having an irregular pattern surface 11A corresponding to 
the recording signal (Fig. 4 (A)), and a reflective film 
layer 11B is formed on the irregular pattern surface 11A 
of the optical disk substrate 11AX to constitute a signal 
recording surface lie, thereby obtaining an optical disk 
substrate 11 (Fig. 4 (B) ) . . 
[0014] 

Similarly the stamper 35 is utilized as a mold to 
form an optical disk substrate 12AX having a matted 
surface 12A (Fig. 4 (C) ) , and, in case of forming a design 
on a metallic background, a metal film, layer 12B is formed 
on the matted surface 12A of the optical disk substrate 
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12AX to constitute a matted surface 12C thereby providing 
an optical disk substrate 12 (Fig. 4 (D) ) . As the metal 
film layer 12B is provided in consideration of design, and, 
if not particularly necessary, the step of forming the 
metal film layer 12B may be dispensed with. In this 
manner there are respectively formed an optical disk 
substrate 11 bearing a signal recording surface lie on a 
substrate surface, and ah optical disk substrate 12 having 
a matted surface 12C of a low reflectance . 
[0015] 

Then the optical disk substrates 11 and 12 are 
adhered with an adhesive 13, between the signal recording 
surface 11C and the matted surface 12C of the optical disk 
substrates 11 and 12 (Fig, 4 (E) ) . In such case, the 
adhered surface of the optical disk substrate 12, being 
formed as a roughened matted surface with" irregularities, 
can provide a wide surface area and can increase the 
adhesive strength, between the adhered surfaces, with the 
signal recording surface lie. On thus formed adhesion- 
type optical disk, a disk label LA is printed on a disk 
surface 12D of the optical disk substrate 12 serving as 
the dummy substrate (Fig. 4 (F) ) . in case observing the 
surface-printed disk label LA from above the optical disk 
substrate 12, an image of the disk label LA is blurred in 
its contour by the matted surface 12C on the lower side of 
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the optical disk substrate 12, and is scarcely reflected. 
Thus, there can be obtained an optical disk 10 of adhesion 
type, in which the printed label is not double reflected. 
[0016] 

In the aforementioned configuration, there are 
prepared a stamper 25 having an irregular pattern surface 
corresponding to a recording signal, and a stamper 35 
having a matted surface. Then disk substrates 11AX and 
12AX are prepared with these stamplers 25, 35, then a 
reflective film layer 11B and a metal film layer 12B are 
respectively formed on the irregular pattern surface 11A 
and a matted surface 12A of the disk substrates 11AX and 
12AX, thereby providing disk substrates 11 and 12, which 
are then adhered with an adhesive 13 between a signal 
recording surface 11C and a matted surface 12C of the 
optical disk substrates 11 and 12. On thus prepared 
optical disk 10, a disk label LA, indicating for example a 
content recorded in the disk, is printed on a disk surface 
12D at the side of the disk substrate 12 not subjected to 
the signal readout. 
[0017] 

As the surface of a matted surface 12C opposed to 
the disk surface 12D, on which the disk label LA is 
printed, is a roughened matted surface, an image reflected 
on the matted surface 12C is scattered with a blurred 
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contour. Thus the disk label LA can- be prevented from a 
double reflection, whereby the print can be improved in 
the visibility. Also since the matted surface 12C of the 
optical disk substrate 12, having surface irregularities, 
can increase the surface area of the adhered surface, 
thereby improving the adhesion property with the signal 
recording surface 11C of the optical disk substrate 11. 
In this manner there can be formed an optical disk 10 of 
adhesion type, having a stable adhesion state of the disk, 
resistant to a change in the environmental condition and 
showing a high reliability. 
[0018] 

In the aforementioned configuration, in an optical 
disk 10 of adhesion type having an information recording 
layer, an adhering surface of the optical disk substrate 
12 serving as a dummy substrate constituting the optical 
disk 10 is formed as a matted surface 12C, thereby 
preventing that the disk label LA, printed on the disk 
surface 12D of the optical disk substrate 12, is reflected 
by the signal recording surface 11C of the other optical 
disk substrate 11 constituting the optical disk 10, and 
becomes not easily legible by such double reflection. It 
is thus possible to obtain an optical disk 10 with an 
excellent visibility of the print printed in a print area 
on the disk surface. Also in the foregoing embodiment, an 
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adhering surface of an optical disk substrate constituting 
the optical disk 10 is formed as a matted surface 12C to 
increase the surface area of the adhering surface, thereby 
improving the adhesive force between the optical disk 
substrates 11 and 12. In this manner there can be easily 
obtained an optical disk 10 that does not show a peeling 
for example by a change in the environmental condition. 
[0019] 

In the foregoing embodiment , there is explained a 
case where the matted surface 12C is formed on the 
adhering surface of the optical disk substrate 12 serving 
as the dummy substrate of the adhesion-type optical disk 
10, but the present invention is not limited to such case 
and in an optical disk 30 shown in Fig. 5, a matted 
surface 31A may be formed a surface for printing a disk 
label LA of an optical disk substrate 31. An effect 
similar to that in this aforementioned embodiment can be 
obtained by forming a matted surface 31A on at least 
either of the surfaces of the optical disk substrate 31. 
[0020] 

Also in the foregoing embodiment, there is explained 
a case where the matted surface 12C is provided on an 
adhering surface of an optical disk 10 having an 
information recording layer, but the present invention is 
not limited to such case, an effect similar to that of the 
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foregoing embodiments can be obtained, also in an optical 
disk having two information recording layers but subjected 
to an information readout only on one side, by forming a 
matted surface on a surface not subjected to the 
information readout. 
[0021] 

Furthermore, in the foregoing embodiments, there is 
explained a case where the optical disk 10 provided with 
the matted surface 12C is assumed for one-side reading, 
but the present invention is not limited to such case, and, 
also in an optical disk- for two-side reading, a double 
reflection of the disk label can be prevented by forming a 
matted surface in a central area, not having the signal 
recording and used for disk label printing. In summary, 
in a disk formed with a transparent material having a 
predetermined thickness and a translucency, the 
aforementioned effect of preventing a double reflection of 
a print can be attained by forming a disk surface, not 
subjected to a signal readout and corresponding to a print 
area for a disk label or the like, as a matted surface. 
[0022J 

Also in the foregoing embodiment, there has been 
explained a case of providing the stamper with a matted 
surface by an etching method, but the present invention is 
not limited to such case, and a mat pattern may be formed 
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on the stamper surface for example by a discharge. Also 
in the foregoing embodiment, there has been explained a 
case where a surface of the dummy substrate corresponding 
to the printing area of the disk label LA, but the present 
invention is not limited to such case, and the double 
reflection of the print can be prevented for example by 
coloring opaquely a corresponding disk area of the dummy 
substrate . 
[0023] 

[Effect of the Invention] 

According to the present invention, as explained in 
the foregoing, in an optical disk of adhesion type formed 
by adhering translucent disk substrates of a predetermined 
thickness, a low-reflecting surface of a low optical 
reflectance is formed on at least either of surface of a 
disk substrate having a print area not subjected to a 
signal readout, to prevent a double reflection of a print 
in the print area, thereby providing an optical disk 
excellent in the visibility of the print and a producing 
method therefor. Also according to the present invention, 
the low-reflecting surface is formed by a matted surface 
to provide an optical disk capable improving an adhesive 
strength in adhering the disk substrates, and a producing 
method therefor. 

[Brief Description of the Drawings] 
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[Fig. 1] A schematic view showing a structure of an 
adhesion-type optical disk according to an embodiment. 

[Fig. 2] A schematic view for explaining a producing 
method for an adhesion-type optical disk. 

[Fig. 3] A schematic view for explaining a producing 
method for an adhesion- type optical disk. 

[Fig. 4] A schematic view for explaining a producing 
method for an adhesion- type optical disk. 

[Fig. 5] A schematic view showing an adhesion-type 
optical disk according to another embodiment. 

[Fig. 6] A schematic view showing a prior adhesion- 
type optical disk. 
[Description of Symbols] 

1, 10, 30 optical disk 

2, 3, 11, 12, 31 optical disk substrate 
11B reflective film layer 

11C signal recording surface 
12B metal film layer 
12C, 31A matted surface 

20 glass plate 

21 photoresist 

22 conductive film layer 

23 plating layer 
25/ 35 stamper 
LA disk label 
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[Fig. 5] 

Fig. 5: Structure of adhesion-type optical disk in 
another embodiment 
[Fig. 6] 

Fig. 6: Prior adhesion-type optical disk 
[Fig. 1] 

Fig. 1: Structure of adhesion-type optical disk 
[Fig. 2] 

Fig. 2: Production steps (1) of adhesion- type 
optical disk 
tFig. 3] 

Fig. 3: Production steps (2) of adhesion-type 
optical disk 
[Fig. 4] 

Fig. 4: Production steps (3) of adhesion-type 
optical disk 
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